Random mutagenesis of the weak calcium binding site in subtilisin Carlsberg and screening for thermostability by temperature-gradient gel electrophoresis.
A random mutagenesis approach was directed to the weak calcium binding site of subtilisin Carlsberg in order to enhance the thermal stability of the enzyme by changing its calcium affinity. The structural motif of the binding site was altered by two strategies, the ligand strategy, which was directed to the amino acid ligands of the calcium ion and the conformation strategy, by which a part of the calcium cave was redesigned. Subtilisin mutants were expressed in Bacillus subtilis and screened for enhanced thermostability by a filter assay and by temperature-gradient gel electrophoresis (TGGE). Characterization of selected mutants and application of TGGE to investigate the thermal stability of proteases and protease-inhibitor complexes in general is described.